Gram-negative bacteria and their endotoxins have been shown experimentally to exert profound effects on the functional characteristics and histology of the lungs. Rabbits developed circulating leukopenia and fever within hours after an aerosol challenge with endotoxin, and marked edema and cellular infiltration could be seen in their lungs at 24 h (17) . Dyspnea was observed as a major effect in another study of rabbit exposure to aerosolized endotoxins (13) , and granulocyte recruitment into the airways of guinea pigs followed aerosol challenge with Salmonella typhosa endotoxin (6) and endotoxins from Escherichia coli and Klebsiella oxytoca (18) . In addition, laboratory rabbits developed functional respiratory impairment as demonstrated by marked changes in arterial oxygen tensions after inhalation of endotoxin-containing bacteria (2) . The results from animal exposure studies correlate well with clinical signs and symptoms reported to occur in workers who are exposed to airborne endotoxins at work (3, 8) .
Cotton dusts, to which a large workforce is exposed worldwide, contain gram-negative bacteria and their endotoxins (11, 13, 14, 16) . Correlations between acute pulmonary function decrements in cardroom workers and numbers of gram-negative bacteria in baled cotton provided an improved statistical relationship over the comparison with vertical elutriated gravimetric dust levels (15) . A recent study of human subjects who were experimentally exposed to airborne cotton dust in a model cardroom reported that pulmonary function decrements were more closely correlated with endotoxin levels in the airborne dusts than with gravimetric dust concentrations (10). In addition, it was suggested that quantification of airborne endotoxin levels represents a good biological indicator of the "cleanliness" or "potency" of cotton dust (10) .
Cottons of various grades (quality) or even cottons of the same grade but grown in different geographic regions within the United States can vary with respect to the endotoxin contamination of their airborne dusts, even when gravimetric dust levels are held constant (10, 12) . It is the purpose of this paper, therefore, to report differing levels of gram-negative bacterial endotoxins in cottons which were grown in different countries throughout the world. In addition, we present environmental sampling data for airborne endotoxins in cotton textile mills in which dust control technologies differ significantly from those found in textile mills within the United States. 
MATERIALS AND METHODS

Cottons
RESULTS
Analyses of the contents of baled cottons randomly grabbed in two different mills and grown in different countries and areas showed marked differences in endotoxin contamination ( Table 1 ). The cotton with the least amount of endotoxins was obtained from Morocco (8.1 ng/mg), whereas the sample with the highest content came from cotton grown in rural counties adjacent to Shanghai (6,159.8 ng/mg). In both mills, the cottons which were obtained from areas around Shanghai contained the highest levels of endotoxins.
Airborne dust samples were assayed for the presence of endotoxins. This sampling represents the actual working environments of various functional areas within the two cotton textile mills. Table 2 presents the gravimetric dust (9) 1.54 ± 0.20 163.2 ± 37.5 220.8 ± 55.4 2, combing (6) 0.66 ± 0.07 109.4 ± 8.6 71.1 ± 8.4
2, fine spinning (7) 0.55 t 0.07 4.3 ± 0.8 2.1 ± 0.3 a Mean ± standard error for elutriated dust.
Therefore, our samples should be considered as "representative" of the cottons we studied.
The randomly grabbed samples of baled cottons were taken approximately midway through the environmental study of the two mills. Both mills were similar in their general operations, although the fine spinning operation was studied in mill 2 only, and roving was studied in mill 1 only. The overall airborne concentrations of vertical elutriated dusts were remarkably similar in both mills (1.07 and 1.01 mg/m3). The 8-h time-weighted average of vertical elutriated cotton dust in yarn preparation areas is limited by law in the United States to 200 ,ug/m3 (5) . Although our data do not present the timeweighted averages for the vertical elutriated cotton dusts in the two textile mills, it can be observed readily from Table 2 that the dust levels which we report are approximately fivefold greater than the legal standard in the United States. The concentrations of airborne dusts in both mills, although similar in magnitude, differ greatly in their levels of gram-negative bacterial endotoxins. In agreement, therefore, with the results reported in a previous study of airborne endotoxins in a model cotton cardroom (12) (7), certain proteins and polynucleotides (4) , and pyrogenic exotoxins (1) may react nonspecifically with the Limulus amoebocyte gel test. However, the levels we observed are of such magnitude and range as to lessen the contribution of potential nonspecific reactivity in our tests.
In conclusion, the data from this study confirm on a worldwide scale the observations obtained from regional studies in the United States (10, 12) that cottons obtained from different growing areas can differ in their endotoxin contamination. Additionally, at relatively similar overall airborne dust concentrations, the airborne endotoxin levels varied between two textile mills, and the mill with the more contaminated baled cotton had the greater airborne concentration of endotoxins. Finally, intramill variations in airborne endotoxin concentrations were not associated with vertical elutriated dust concentrations. The data suggest, therefore, that potential biological activity or "toxicity" of cotton dusts may not be correlated directly with airborne gravimetric dust levels but should be examined separately.
